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The present invention retates generally to ferroelectric memory 
structures and their fabrications, and more particularly to an improved data 
retention time of Pt / Bi 3 35 Lao 85 Ti 3 O l2 (BLT) / LaNi0 3 (LNO) / 
Ba 0 _ 7 Sr 0 _ 3 TiO 3 (BST) / Si metal-ferroelectric-metal-insulator-semiconductor 
(MFMIS) structures for ferroelectric-memory field effect transistor applications. 
The BLT films were deposited on LNO / BST / Si using the metalorganic 
decomposition and annealed by rapid thermal annealing process at low 
temperature 600°C for 3 min. By the utilization of high dielectric constant 5 
mol% MgO doped BST insulator layer, LNO bottom electrode layer for BLT, 
and small area ratio A F / A, = 1/12 in the MFMIS structure, large Pr / Ps ratio in 
BLT film and low leakage current and good capacitance matching of the 
ferroelectric and the insulator have been achieved and hence long data retention 
time >10 6 sec has been obtained in the present invention. 
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2 2 . f ft * *J ft gl g 21^^24411^^^ . £. 

t«ft&^^j*4£$fc£#:£$L4b#(MgO)o 

23. *> f ^ * *J ia ffl » 1 1 JS m idc ^ $L it * & • £■ 

ttt^Ht(c)t-Hfc^i3 -- ^ Jf$ : /£ — & 4b #7 >§ 

tt- U. m m. % _L . #^-4*t^«S»JtL^«.4fig*,'fb 

2 4 . *» t ft * *«J || H $ U4t^fife^HL5435r* • * 

2 5 . *b t ft # *J ft ffl £ llJSmi£4L&i&>5r>& ' * 
t i£ ft 4b $7 ># °T * ' — 4b # H # i£ ^ & ^ m & • 

2 6 . 4° t ft #'J ft S $ ll3S/9fife4L|ts4^r* ' * 

t f£ H 4b & 4* * - M % tik to >Z ft & fft f& A • 

2 7 . 4o t ft # *'J ft SI g 24^^ti|4Lli4^)i > Jt 

28. *»*ffr**»Jftfflg 27^/9r3fe4LHLi4^r* • £■ 

L a N i 0 3 ° 

29. *• t # * #J ft H jp 28«/9f5dt4L*li4^-* ' * 
t t^^^tt|EL#. * a 4b m ( L a 2 O 3 ) . — |L 4b ^ ( 
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A--*«*^^j**6&-ft-tttfl&ii . & & at 
^n^b^m^^^j^^r^-ftjLffedp^^bb^L 

* ^ 1/12 = 

37.inttf*#'J|£g|ft 36^mi4^L^it^r>i: ' £■ 

*»:ft(Pt),4T(Ru) ,^(Ir);A^^5ft4*^^|4L 
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